In this paper, a regularity criterion for the 3D magneto-micropolar fluid equations is investigated. A sufficient condition on the derivative of the velocity field in one direction is obtained. More precisely, we prove that if u x 3 belongs to L β (0, T; L α (R 3 )) with 3 α + 2 β ≤ 1 and α ≥ 3, then the solution (u, v, b) is regular.
Introduction
In the paper we investigate the initial value problem for magneto-micropolar fluid equations in R 
(t, x), v(t, x), b(t, x) and p(t, x)
denote the velocity of the fluid, the micro-rotational velocity, magnetic field and hydrostatic pressure, respectively. μ is the kinematic viscosity, χ is the vortex viscosity, γ and κ are spin viscosities and  ν is the magnetic Reynold.
The incompressible magneto-micropolar fluid equations (.) have been studied extensively (see [-] and [-]). The existence and uniqueness of local strong solutions is proved by the Galerkin method in [] . In [] , the author proved global existence of a strong solution with the small initial data. The existence of weak solutions and the uniqueness of weak solutions in D case were established in [] . Yuan The purpose of this paper is to establish the regularity criteria of weak solutions to (.), (.) via the derivative of the velocity in one direction. It is proved that if
The paper is organized as follows. We first state some important inequalities in Section . Then we give the definition of a weak solution and state main results in Section , and then we prove the main result in Section .
Preliminaries
In order to prove our main result, we need the following lemma, which may be found 
Especially, when λ = , there exists a positive constant
. Then there exists a positive con-
Proof It follows from the interpolating inequality that
Combining (.) and (.) immediately yields (.).
Main results
Before stating our main results, we introduce some function spaces. Let
The subspace
with respect to the H r -norm 
Definition . (Weak solutions) Let
. The energy inequality, that is,
then the solution (u, v, b) can be extended smoothly beyond t = T.
Proof of Theorem 3.1
Proof Multiplying the first equation of (.) by u and integrating with respect to x on R  , using integration by parts, we obtain
Similarly, we get
By integration by parts and the Cauchy inequality, we obtain
Using integration by parts, we obtain
Integrating with respect to t, we have
Differentiating (.) with respect to x  , we obtain
(.) http://www.boundaryvalueproblems.com/content/2013/1/58
Taking the inner product of u x  with the first equation of (.) and using integration by parts yield
Using integration by parts and the Cauchy inequality, we obtain
Using integration by parts, we have
In what follows, we estimate I j (j = , , . . . , ). By integration by parts and the Hölder inequality, we obtain
It follows from the interpolating inequality that
From (.), we get
.
When α ≥ , we have q ≤ , and the application of the Young inequality yields
where
From integration by parts and the Hölder inequality, we obtain
Similarly,
and
By integration by parts and the inequality, we have
From the Gronwall inequality, we get
Multiplying the first equation of (.) by -u and integrating with respect to x on R  , and then using integration by parts, we obtain
Thanks to integration by parts and the Cauchy inequality, we get
It follows from (.)-(.) and integration by parts that
In what follows, we estimate J i (i = , . . . , ). By (.) and the Young inequality, we deduce that
By (.) and the Young inequality, we have
Similarly, we obtain 
Combining (.)-(.) yields
From (.), the Gronwall inequality, (.) and (.), we know that (u, v, b) ∈ L ∞ (, T; H  (R  )). Thus, (u, v, b) can be extended smoothly beyond t = T. We have completed the proof of Theorem ..
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